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Alopecia areata: Treatment options
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ABSTRACT

Alopecia areata (AA) is a common cause of reversible hair loss afflicting approximately 1-2% of the general
population. It commonly present as round patches of hair loss which can be the first manifestation of a more se-
vere alopecia totalis or universalis. The cause of AA is unknown although most evidence supports the hypothesis 
that AA is an immunologically mediated disease. Treatment of AA may be divided into four different categories 
of widely accepted therapeutic modalities: immune inhibitors (steroid or psoralen and UVA light- PUVA), topi-
cal sensitizers (squaric acid dibutylester and diphenylcyclopropenone), non-specific irritants (anthralin) and the
vasodilatator minoxidil. Improved future treatments may be immunosuppressive or immunomodulatory or they 
may otherwise protect hair follicles from the injurious effects of inflammation. The aim of this article is to review
available data on current and potential agents for the treatment of AA.
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INTRODUCTION 

Alopecia areata (AA) is a common cause of reversible 
hair loss afflicting approximately 1-2% of the general
population (1) and it is also expressed in several non-
human mammals (2). It ranges in severity from small, 
round patches of hair loss that regrow spontaneously 
to persistent, extensive patchy involvement to the loss 
of all scalp hair (alopecia totalis), or all scalp and body 
hair (alopecia universalis). Characteristic nail changes 
may also accompany hair loss. AA affects both sexes 
equally and occurs at all ages, although children and 
young adults are affected most often. The etiology of 
AA is unknown but is characterized by hair cycle dys-
function and the presence of peribulbar and perifollic-
ular mononuclear cell infiltrates. Scalp biopsies from
patients show a heavy presence of type 1 cytokines, 
including interleukin-2 (IL-2), interferon-γ (IFN-
γ) and tumor necrosis factor α (3). The most widely 
accepted hypothesis is that AA is a T-cell mediated 
autoimmune condition that is most likely to occur in 
genetically predisposed individuals. Although acute 
phases of hair loss are followed by spontaneous hair 
regrowth in most patients, the disorder may persist for 
many years or even for life when severe. But even in 
these cases hair loss is potentially reversible, because 

the disease usually does not result in destruction of 
hair follicles or scarring (4). The prognosis of AA is 
influenced by several factors in particular by the type
and extent of AA (5). 

TREATMENT OF ALOPECIA AREATA 

Treatment of AA is still a difficult task for every derma-
tologist. Current traditional therapies are predominantly 
immunomodulating modalities, including corticoster-
oids, topical sensitizers, anthralin, and photochemo-
therapy (PUVA). A non-specific modality is minoxidil,
which prolongs anagen and promotes growth of longer 
and wider hair. These treatments stimulate hair growth 
but do not prevent hair loss and probably do not influ-
ence the course of the disease (6, 7). Improved future 
treatments may be immunosuppressive or immunomod-
ulatory targeting of the autoimmune pathogenesis of 
AA, or they may otherwise protect hair follicles from 
the injurious effects of inflammation (4). Any treatment
has to be suitable for a long-term therapy, because AA 
is a disease that can persist for many years or even for 
life (4). The choice of therapy depends primarily on the 
patient’s age and the extent of the hair loss (5, 8).

CORTICOSTEROID THERAPY 

Corticosteroids are probably most popular form of 
treatment for patchy AA (4, 6). The mechanism of ster-
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oid effect in AA is speculated to be immunomodulatory. 
Corticosteroids decrease production and/or secretion of 
interleukin 1, interleukin 2 and monocyte chemotactic 
factor (6). Topical steroids decrease Langerhans cell 
members as well as Langerhans cell-dependent T-lym-
phocyte activation (7). Which of these or perhaps other 
steroid effects are relevant to hair regrowth in AA, is 
unknown at this time.
Corticosteroids can be administered in four different 
ways: topically as a cream or lotion, intralesionally 
as local injection into the bald patches, and systemi-
cally either as injections into a muscle or taken orally. 
These different methods of application vary in their 
potency.

Topical corticosteroids

Topical creams are available with different concentra-
tions of steroid from 0.05% to 0.2%. They are applied 
only to the regions of hair loss and they are the mildest 
form of steroid treatment. Response to topical steroid 
in therapeutic trials has been mixed. Reports of nearly 
100% response for prepubertal children have been re-
ported alongside a response rate of just 33% in adults 
(6, 7). The failure of topical corticosteroids is most 
likely due to the insufficient penetration of topically
applied drugs forms ointments, creams or lotions into 
the hair bulb (4). Side effects of topical steroids include 
local folliculitis, acne outbreaks, local atrophy and very 
occasionally hypertrichosis. If doses of topical steroids 
are too high there is a small risk of systemic absorption 
and the potential associated effects (7).

Intralesional corticosteroids

Intralesional steroid injection is a very popular com-
promise between topical application and systemic use. 
It involves the injection of a steroid solution (usually 
triamcinolone) just below the epidermis every four to 
six weeks. The intention is to get as much of the ster-
oid directly to the root of the affected hair follicles 
where the associated inflammatory infiltrate is present.
Initial regrowth is often seen in four weeks although 
it can take up to two months before noticeable hair 
growth develops (7). Several studies reported hair re-
growth at the site of injection in the majority of cases 
(3, 4, 6). Other dermatologists report less successful 
response rates (4, 6, 7). Side effects can include pain 
from the injections and atrophy of the skin around the 

injection site. Use of steroid injections is a popular 
form of treatment for eyebrow hair loss (8). Children 
under ten years of age are not usually treated with in-
tralesional steroids. 

Systemic corticosteroids

Dillaha and Rothman introduced into the treatment of 
alopecia areata systemic corticosteroids since 1952 (9). 
Systemic application (oral, intravenous, intramuscular) 
is the most powerful form of corticosteroid treatment. 
They are frequently effective, but their use is limited 
because of their side effects profile and high relapse
rate after reduction of the dose (8).

PHOTOCHEMOTHERAPY (PUVA)  

Photochemotherapy (PUVA) is a term for a combina-
tion of using UV-A light with a photosensitizing drug 
psoralen (P). The mechanism of PUVA effect on alo-
pecia areata is believed to be a photoimmunologic ac-
tion. It may affected T-cell function and antigen pres-
entation and possibly inhibits local immunologic attack 
against the hair follicle by depleting Langerhans cells 
(6). Psoralen inhibits mitosis by binding covalently 
to pyrimidine bases in DNA when photoactivated by 
UV-A (10). This drug has been administrated topically 
(1,0% 8-MOP ointment or 0,1% solution) or orally (0,6 
mg/kg 8-MOP) and followed in 1 or 2 hours, respec-
tively, by UV-A radiation. Treatments are given two 
to three times weekly with a gradual increase in UV-A 
dosage. Success rates with PUVA treatment have varied 
from 20% to 50%, although the relapse rate is high (7, 
8). PUVA is generally limited to patients over age 12. 
Side effects include nausea with orally administrated 
drug and burning erythema (7). 

TOPICAL SENSITIZERS 

Topical immunotherapy (contact sensitization) is one 
of the most effective treatments for patients with chron-
ic AA affecting more then 50% of the scalp (7). The 
patients are sensitized by application to the scalp of a 
potent contact allergen, and allergic contact dermatitis 
is subsequently elicited by weekly applications of the 
same agent (11). Initial hair regrowth is usually visible 
after 8-12 weeks (4). Response rates of treatment with 
contact sensitizers vary from 29% to 78% (5, 11, 12). 
The differences may be explained in part by the dif-
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ferent extent and duration of AA prior to treatment for 
the patients in each study, and in part by differences in 
methods of treatment (4). The allergens used include 
diphenylcyclopropenon (DNCP) and squaric acid dib-
utyl ester (SADBE). Mild itching erythema and scaling 
are sufficient to induce hair growth. The mechanism
by which contact sensitization suppresses AA is un-
certain but may involve the generation of nonspecific
suppressor T-cells or the inhibition of proinflammatory
cytokines (11, 12). The adverse effects of topical im-
munotherapy include itching, dermatitis, urticaria, face 
and scalp edema and cervical lymphadenopathy, which 
are invariably present (7, 12).  

ANTHRALIN 

Anthralin is the only irritant substance generally agreed 
to induce hair regrowth in AA (13). The mechanism 
of anthralin effect in AA can only be speculated on. 
Anthralin induces inflammation in a possibly unique
manner, primarily by generation of free radicals (14). 
Reactive oxidants are potent antiprolifferative and im-
munosuppressive agents that inhibit chemotaxis, IL-2 
production, cytotoxic activity of natural killer cells, 
and mitogen induced transformation of B and T lym-
phocytes (6, 14, and 15). Anthralin has shown to be 
toxic to Langerhans cells. Anthralin 0.5% to 1% cream 
may be applied overnight or as short contact therapy 
initially for 30 minutes and gradually increased to 1 
hour. When therapy is effective, new hair growth is 
usually seen within 2 to 3 months after the start of 
treatment, and about 25% of patients may have cos-
metically acceptable growth in about six months (6, 
11). It takes 24 or more weeks for a cosmetically ac-
ceptable response (7). Application of topical anthralin 
may cause pruritus, erythema, scaling, folliculitis and 
regional lymphadenopathy (15). Anthralin is a good 
choice for children or for those individuals with ex-
tensive AA (7).

MINOXIDIL  

Minoxidil is a piperidinopyrimidine derivate that acts 
as a smooth muscle vasodilatator in the treatment of 
hypertension. The mechanism of action of minoxidil 
on hair growth promotion is still unclear. It does not 
have any hormonal effects or immunosuppressant ef-
fects; rather, it has direct effects on the proliferation 
and differentiation of follicular keratinocytes in vitro, 

and regulates hair physiology independently of blood 
flow influences (7). Both topical and oral minoxidil
therapy have been tried in AA (16). Topically, con-
centrations ranging from 1% to 5% twice a day have 
been used. The results reported in the literature have 
been highly variable, ranging from little benefit to re-
sponse rates of over 50% (7, 8). The average time to 
response with topical minoxidil is 2 to 3 months (6). 
The time to maximum response is generally about 1 
year, although it can be longer (11). Side effects are 
limited to mild local irritation and, less frequently, al-
lergic contact dermatitis. Oral minoxidil (a dose of 10 
mg/d) may result in more extensive and more rapid 
hair growth. Adverse effects, including fluid reten-
tion, head-ache, depression, palpitations and tachy-
cardia, may make oral minoxidil an unacceptable 
mode of therapy for AA (7, 17).

EXPERIMENTAL THERAPEUTIC APPROACH-
ES FOR AA

Topical tacrolimus

Topical tacrolimus (Protopic) is an immunosuppressive 
agent that can be applied topically to the skin. It acts 
directly on T-cells to inhibit IL-2 transcription, which 
results in decreased growth and proliferation of T lym-
phocytes in response to foreign antigens (18). It also 
inhibits other cytokines, including TNF-α and IFN-γ, 
both important in T-cell activation. Moreover, topical 
application of tacrolimus also has a hair growth stimu-
latory effect, independent of its T-cell suppressive ef-
fect (19). Tacrolimus ointment does not cause skin at-
rophy, pigment changes, or teleangiectasia. Therefore, 
tacrolimus is a promising candidate for the treatment 
of AA (20).

Topical pimecrolimus

Topical pimecrolimus (Elidel), and an ascomycin deri-
vate, is a cell-selective cytokine inhibitor developed 
for the treatment of inflammatory skin diseases (21).
It binds to macrophilin-12, inhibits calcineurin, inhib-
its synthesis of inflammatory cytokines, such as IL-2
and IFN-γ, and inhibits Tpcell and mast cell activation. 
Pimecrolimus has high skin-specific anti-inflammatory
activity with low potential for affecting the systemic 
immune response (22). The cream 1% formulation is 
safe and effective and does not cause skin atrophy or 
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teleangiectasia. 
Unfortunately, the cream is not expected to be effective 
for hair regrowth because it permeates no lower than 
the superficial dermis, which is an insufficient depth for
targeting T-cells involved in AA (22).

Topical cyclosporine A

Cyclosporine (CsA) is a potent immunomodulatory 
agent whose mechanism involves inhibition of T-4 lym-
phocyte activation (23). Although systemic CsA appears 
to be effective in AA, the adverse effect profile, recur-
rence rate after treatment discontinuation and inability 
to produce long-term remissions make CsA unattractive 
for the treatment of AA. In the past topical formulations 
of CsA were ineffective because of poor skin penetra-
tion (24). To surmount this problem, a heptamer of ar-
ginine was conjugated to CsA through a pH-sensitive 
linker designed to release CsA at psysiologic pH within 
the skin (25). The oligoarginine transporters enable full-
skin-thckness penetration of CsA into cells throughout 
the epidermis and dermis of human skin, with functional 
inhibition of cutaneous inflammation (26).

NEW BIOLOGIC THERAPIES

Biologic agents are proteins that possess pharmacologic 
activity and can be extracted from tissue. Biologic ther-
apies target cell surface receptors, and their theoretical 
advantage is that their greater specificity will provide
better safety profiles (21, 22). Biologics are larger than
“small-molecule” drugs and are most often administrat-
ed by injection. They include Etanercept, Infliximab,
Efalizumab and Alefacept (28, 29).

NONPHARMACOLOGIC METHODS

Cosmetic treatments for patients with alopecia areata 
include dermatography and hairpieces transplants (27, 
30). Dermatography has been used to camouflage the
eyebrows of patients with AA. The procedure is rela-
tively easy, provides permanent camouflage, and is gen-
erally devoid of any significant adverse effects (30)..
Hairpieces and transplants may be the only options 
available for persons with severe disease that remains 
unresponsive to available medical treatments (27).
In conclusion, alopecia areata is a non scarring inflam-
matory hair disease, frequently recurrent. Although 
spontaneous remission is possible, it occurs rarely and 

treatment is difficult. The success of treatment depends
on the age of onset of the disease and the extent of hair 
loss. The prognosis tends to be worse when AA starts in 
early childhood or if the patient has alopecia totalis or 
universalis. The treatment of patchy AA is usually suc-
cessful. However, the therapy for extensive AA may be 
prolonged and difficult. In selected cases observation
and supportive therapy may be indicated. Future suc-
cess in treating of AA will require continued research 
on the regulation of the hair-growth cycle and basic hair 
biology, the development of new therapeutic approach-
es, and the judicious use of existing drugs.
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